In December 2007, a woman was involved in a traffic accident. At first, her vital signs were normal, but electrocardiogram showed ST-segment elevation in the inferior leads. She was diagnosed as a blunt chest trauma-induced myocardial infarction. Her right coronary angiography showed total occlusion. She underwent an emergency coronary artery bypass surgery; 64-multi-detector-row computed tomography (64-MDCT) demonstrated an intravascular protruding lesion, which suggested subintimal hematoma. One month later, repeat coronary angiogram showed spontaneous recanalization, and 64-MDCT showed no discontinuous vessel wall. Coronary artery occlusion secondary to blunt chest trauma is rare, and it's even rarer to have spontaneous recanalization.
Introduction
Coronary artery occlusion secondary to blunt chest trauma is very rare. A recent review (1) described that only 77 reports of myocardial infarction after blunt chest trauma were found from 1974 onwards, and the left anterior descending branch (LAD) was the most affected vessel. We report a case of spontaneous recanalization of a totally occluded right coronary artery after accidental blunt chest trauma, the natural course of which was shown on 64-multi-detector row computed tomography (64-MDCT).
Case Report
In December 2007, a previously healthy 19-year-old woman was driving at dusk and crashed into a truck. She was wearing a seatbelt, but her car had no air bags. She regained consciousness in the ambulance on the way to our hospital. Her initial blood pressure was 117/49 mmHg, and heart rate was 66/min. She was attended by a dermatologist and orthopedist for a laceration on her forehead and fracture of the left ulna, respectively. She did not complain of chest pain. Initially, she was considered fit for discharge. However, the doctor on call noticed slight CPK and CK-MB elevation in her laboratory tests, and confirmed evident STsegment elevation in the inferior leads of electrocardiogram ( Fig. 1, 1 mm = 1 mV) . Although there was no apparent thoracic wall injury, an emergent chest computed tomography suggested a hematoma like lesion surrounding the proximal right coronary artery. She was diagnosed as having a blunt chest trauma-induced myocardial infarction.
Her systolic blood pressure gradually fell, and degree of consciousness worsened. Coronary angiography revealed total occlusion of the proximal right coronary (Fig. 2, left) , and evident collaterals from the left coronary artery (Fig. 3) . Due to recurrent intractable ventricular tachycardia and fibrillation, she underwent an emergency thoracotomy. While there was no massive pericardial bleeding, a hematoma in the anterior mediastinum was found and easily removed. The outer surface of the right coronary artery appeared to be uninjured. Subsequently, off-pump coronary artery bypass surgery using a right internal mammary artery graft was performed.
Sixty-four-MDCT performed ten days after the injury demonstrated a patent bypass graft and an intravascular pro- truding lesion in the proximal right coronary artery (Fig. 2  right) . The protruding lesion seemed to be a continuation of the coronary vessel wall, suggesting a lesion like subintimal hematoma. Surprisingly, one month post injury, a repeated coronary angiogram showed spontaneous recanalization, and neither the occlusion nor stenosis was observed in the right coronary artery (Fig. 4, left) . A repeat 64-MDCT 3 months later, showed no discontinuous vessel wall in the occluded lesion (Fig. 4, right) .
The electrocardiography of the chronic phase showed the formation of the Q waves and negative T waves in leads II, III, aVF, indicating the old myocardial infarction (Fig. 5, 1  mm = 1 mV) . We administered treatment of 1.25 mg/day of bisoprolol and 100 mg/day of aspirin in the outpatient clinic. The restenosis of the coronary lesion was not seen on the follow-up MDCT, and the echocardiography of the remote phase showed only a mild and faint wall motion asynergy in the inferior left ventricle and the ejection fraction was 65%, suggesting well preserved left ventricular function. All medication was finally discontinued up to 2 years after the accident and she continues follow-up in the outpatient department.
Discussion
Coronary artery damage, such as an intimal tear, dissection, subintimal hemorrhage, rupture of an existing plaque or spasm can be the mechanism for myocardial infarction after blunt chest trauma (1, 2). Christensen et al (1) showed that LAD was the most frequently affected vessel after blunt chest trauma, and RCA accounted for 20% of all the reported cases. It is assumed that RCA is vulnerable at its origin, possibly due to acceleration-deceleration injury. In a literature search for AMI cases reported in PubMed infarctrelated vessel was RCA after blunt chest trauma, and an ostium or a proximal part as a culprit lesion accounted for 85% (17 cases, see Table 1 ). Among these, spontaneous resolution of the culprit was observed in only 3 cases including the present case. The mechanism was expected as subintimal hemorrhage or intimal tear. Moreno et al (17) reported that they treated an occluded RCA after blunt chest trauma with percutaneous coronary intervention, and they found intimal dissection and subintimal hematoma in the intravascular ultrasound image. We chose an urgent coronary artery bypass graft in this case for the acute phase. There were a few reasons for this choice. First, although intrathoracic bleeding was not apparent in CT in the emergency visit, it was thought there was likelihood of underlying bleeding risk after the traffic injury. Secondly, it was unclear which type of injury form was in the occluded coronary lesion, and we did not have a covered stent in the emergency catheter examination. And finally, because good collaterals were confirmed in CAG, we judged there was time to wait to prepare for operation. Since this case was a young woman, there was the propositus to choose a noninvasive therapy such as coronary intervention. Fortunately, the clinical course was desirable for this case; as a result, we could discontinue all oral medicine, owing to the spontaneous resolution of the coronary lesion without use of a stent. This report shows that a spontaneous resolution may ocurr in the case of coronary injury with blunt chest trauma and this course of the disorder is suggestive from the viewpoint of the acute phase therapy.
We present 64-MDCT images, which reveal the natural course of the coronary artery damage after blunt chest trauma. These images suggest an accidental reversible subintimal hemorrhage-like coronary artery lesion as the potential cause of myocardial infarction. This is the first report that elucidates the serial process of healing of an occluded vessel after blunt chest trauma.
